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Abstract

The widely-used Kessler K6 non-specific distress scale screens for severe mental
illness defined as a K6 score≥ 13, estimated to afflict about 6% of US adults. The
K6, as currently used, fails to capture individuals struggling with more moderate
mental distress that nonetheless warrants mental health intervention. The
current study determined a cutoff criterion on the K6 scale indicative of
moderate mental distress based on mental health treatment need and assessed
the validity of this criterion by comparing participants with identified moderate
and severe mental distress on relevant clinical, impairment, and risk behavior
measures. Data were analyzed from 50,880 adult participants in the 2007
California Health Interview Survey. Receiver operating characteristic curve
analysis identified K6≥ 5 as the optimal lower threshold cut-point indicative
of moderate mental distress. Based on the K6, 8.6% of California adults had
serious mental distress and another 27.9% had moderate mental distress.
Correlates of moderate and serious mental distress were similar. Respondents
with moderate mental distress had rates of mental health care utilization,
impairment, substance use and other risks lower than respondents with serious
mental distress and greater than respondents with none/low mental distress.
The findings support expanded use and analysis of the K6 scale in quantifying
and examining correlates of mental distress at a moderate, yet still clinically
relevant, level. Copyright © 2012 John Wiley & Sons, Ltd.
Introduction

Mental illness, as well as stress and distress more broadly,
place a significant burden on health and productivity
(USDHHS, 1999). In economically developed nations like
the United States, mental illness accounts for over 15% of
the burden of disease, exceeding the disease burden of all
cancers, and is the leading cause of disability for ages 15
to 44 (Murray and Lopez, 1996; World Health Organiza-
tion, 2004). Annually, mental illness costs the United
Copyright © 2012 John Wiley & Sons, Ltd.
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States nearly $200 billion in lost earnings (Kessler et al.,
2008). Mental illness also is associated with additional
health risks including tobacco use, binge drinking, seden-
tary behavior, and obesity, increasing the associated health
care costs and disease burden (Lasser et al., 2000; Miles
et al., 2003; Sanchez-Villegas et al., 2008). Identification
of individuals or population groups with significant
mental distress is important for informing clinical
interventions and health policy.

Epidemiological studies of the prevalence and correlates
of mental illness and distress require brief, validated
measures. Standardized clinical diagnostic tests based on
the American Psychiatric Association’s (1994) Diagnostic
and Statistical Manual of Mental Disorders – Fourth Edition
(DSM-IV) are time intensive to administer and identify only
those individuals meeting criteria for specific disorders.

A measure increasingly used in epidemiological studies
is the K6 non-specific distress scale, a six-item, psycholog-
ical screening instrument, developed by Kessler et al.
(2002), which takes< 2 minutes to complete and screens
at the population level for individuals with possible severe
mental illness. Developed for use in the annual US
National Health Interview Survey and National Household
Survey on Drug Abuse, the K6 has yielded national- and
state-level estimates of serious mental illness and informed
the funding of block grants for community mental health
services (Centers for Disease Control, 2010; Grant et al.,
2010; Kessler et al., 2002; Kessler et al., 2003).

The K6 items assess the frequency of non-specific
psychological distress within a particular reference period.
The responses range from “none of the time” coded zero
to “all of the time” coded four. The six items are summed
to yield a number between zero and 24. The scale has
demonstrated excellent internal consistency and reliability
(Cronbach’s alpha = 0.89) (Kessler et al., 2002). Clinical
validation studies of the K6 against structured diagnostic
interviews have demonstrated the test to have a sensitivity
of 0.36, specificity of 0.96, and total classification accuracy
of 0.92 at a cut-point≥ 13 (Kessler et al., 2003). Its brevity,
accuracy, and ability to discriminate DSM-IV cases from
non-cases make the K6 scale an ideal screening instrument
for serious mental illness in population-based health
surveys (Furukawa et al., 2003; Kessler et al., 2003;
Veldhuizen et al., 2007).

The K6 cut-point of 13 was developed to operationalize
the definition of serious mental illness, defined as meeting
diagnostic criteria for a DSM-IV disorder in the past
12-months and experiencing significant impairment,
estimated to afflict about 6% of US adults (Kessler et al.,
1996). Many more people experiencing significant mental
distress possibly will not be detected using this definition.
Int. J. Methods Psychiatr. Res. 21(2): 88–97 (2012). DOI: 10.1002/m
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Mental distress that does not meet DSM-IV diagnostic
criteria (i.e. mental distress at a sub-diagnostic level) can
have serious health and economic impacts, particularly at
a population-level (Indig et al., 2007; Katon et al., 2003;
Vedsted et al., 2004). Further, the low sensitivity of the
K6 scale at the recommended cut-point of 13 means that
some respondents experiencing significant mental distress
may go undetected. While the K6 has demonstrated little
bias with regard to sex and education (Baillie, 2005),
mental illness can manifest in different symptoms in
different cultural groups, and some ethnic groups may
be less forthcoming in reporting psychological symptoms.

Based on the accepted cut-point of K6≥ 13 for serious
mental illness, this concurrent criterion validity study
sought to identify a lower threshold score that character-
ized moderate levels of mental distress defined as necessi-
tating mental health treatment and causing impairments
in functioning. Specifically, the aims of the current
study were to: (1) determine a sub-threshold cutoff
criterion score on the widely-used K6 scale indicative of
moderate mental distress; (2) examine invariance of the
sub-threshold cutoff score by four major ethnic/racial
groups (i.e. Caucasian, Hispanic, African American, and
Asian American); and (3) assess the validity of this crite-
rion by comparing participants meeting the sub-threshold
cutoff to those at the traditional K6 cutoff on mental
health care utilization, mental health impairment,
substance use (binge drinking and smoking), and other
risk factors (sedentary behavior and obesity). For aim
three, we hypothesized that respondents with moderate
mental health distress would have rates of mental health
care utilization, impairment, substance use and other risks
that are less than those of respondents with serious mental
distress and greater than those of respondents with none
or low mental distress.

Methods

Data source

The current study analyzed data from the 2007 California
Health Interview Survey (CHIS), a telephone survey of
California’s non-institutionalized population. Conducted
biennially since 2001, CHIS is the largest state-level health
survey and one of the largest health surveys in the United
States (Brown et al., 2005). CHIS uses a multistage
stratified random-digit-dial sampling design that oversam-
ples racial and ethnic minority groups. Within each
sampled household, one adult was randomly selected for
an extended interview following the method developed
by Rizzo et al. (2004). Briefly, for sampled land- and
cellular-lines, if there was only one adult in the household,
pr
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then that adult was selected. If there were multiple adults
in the household, then the computer-assisted telephone
interviewing (CATI) system chose an adult based on a
pre-generated uniform random number and the next
birthday method (CHIS, 2009a). Among households
screened and determined eligible, the adult sample survey
response rate was 52.8% with higher participation among
women, older adults, households without children, and
households with only one adult (CHIS, 2009b). The
telephone interviews were monitored for quality
assurance. Proxy interviews were allowed for frail and ill
persons over the age of 65. For the current study, we used
data from the 2007 CHIS Adult File after excluding proxy
interviews (N= 168). The final sample contained 50,880
adults.

Measures

Demographics

Demographic variables included age, gender, race/ethnicity,
education level, poverty level, employment status, and
marital status.

Kessler K6

The K6 asked respondents to consider the one month in
the past 12 months when they were at their worst
emotionally and to self report how frequently they experi-
enced the following six symptoms: felt nervous, hopeless,
restless or fidgety, worthless, depressed, and felt that
everything was an effort (Kessler et al., 2002). For each
question, a value of zero, one, two, three, or four was
assigned to the answer: “none of the time”, “a little of
the time”, “some of the time”, “most of the time”, or
“all of the time”, respectively. Responses to the six items
were summed to yield a K6 score between zero and 24,
with higher scores indicating a greater tendency towards
mental illness.

Mental health treatment need items

We used four items in the CHIS that assessed the need for
mental health treatment and were asked of all respondents
to identify the sub-threshold moderate mental distress
cut-point for the K6. The four items assessed whether
respondents, due to emotional or personal problems in
the past 12-months: (a) took any prescription medica-
tions, such as an antidepressant or sedative, almost daily
for two weeks or more; (b) saw a primary care physician
or general practitioner; (c) saw any other professional,
such as a counselor, psychiatrist or social worker; or (d)
Int. J. M
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felt the need to see a professional. Respondents endorsing
any one of these four mental health treatment need items
received a score of one; respondents who said no to all re-
ceived a score of zero.
Mental health care utilization items

We used two items in the CHIS that assessed mental
health care utilization to check the validity of the identified
sub-threshold moderate mental distress cut-point by
comparing differences in mental health care utilization
among three groups – those with serious, moderate, and
no or low mental distress (defined later). The first item
assessed the number of visits respondents had in the past
12 months to a professional for problems with mental or
emotional health or use of alcohol or drugs. The item
excluded overnight hospital stays. The second item asked
if at the respondents’ last routine medical visit, a doctor
provided or arranged treatment for their emotions or
moods, such as medications, counseling, or other treat-
ment. Due to a pre-determined skip pattern on the CHIS,
respondents scoring K6≤ 5 were not asked this item unless
they reported a need to see a professional in the last
12 months for emotional problems. Consequently, we
examined differences in provider attention to mental health
issues only for the serious and moderate mental distress
groups.
Mental health impairment items

We also examined five mental health impairment items
and a composite index to check the validity of the
identified sub-threshold moderate mental distress cut-point.
Four items had respondents refer to the month in the past
12 months when they were at their worst emotionally and
report how often emotions interfered with their work
performance (asked only of employed respondents aged
18 to 70 years), household chores, social life, and
family/friend relations. Responses were coded as follows:
not at all (zero), some (one), and a lot (two). A
composite index averaging the codes of these four items
was created. A fifth mental health impairment item
assessed the number of days out of the past 365 days
that respondents were unable to work or carry out
normal activities because they felt nervous, depressed,
or emotionally stressed. Due to the pre-determined skip
pattern on the CHIS, all the above impairment items
were not asked of respondents scoring K6≤ 5, so we
examined differences in mental health impairment only
for the serious and moderate mental distress groups.
ethods Psychiatr. Res. 21(2): 88–97 (2012). DOI: 10.1002/mpr
Copyright © 2012 John Wiley & Sons, Ltd.
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Substance use and other risk factors

The CHIS assessed binge drinking status defined as those
who drank≥ 5 alcoholic drinks for men or≥ 4 alcoholic
drinks for women in a single episode in the past year.
Smoking status was classified as never, current, or former
smoker based on having smoked at least 100 cigarettes in
one’s lifetime and now smoking daily (daily smokers) or
some days (non-daily smokers). Additional risk factors
were sedentary behavior defined as no engagement in
physical activity or exercise during the past seven days and
obesity status defined by bodymass index (BMI)≥ 30 kg/m2.

Statistical analyses

We used receiver operating characteristic (ROC) curve
analysis to identify the optimal sub-threshold K6 cut-point
indicative of moderate mental distress by maximizing the
sum of sensitivity and specificity. For our criterion mea-
sure, we categorized respondents as needing mental health
treatment if they reported either use of prescription med-
ications or seeing a physician or other professional for
mental health problems or feeling the need for help with
emotional or mental health problems in the past
12-months. ROC curve analysis is a plot of the true posi-
tives (sensitivity) versus the false positives (1 – specificity)
for a binary clinical outcome classifier system as its screen-
ing test discrimination threshold is varied. We calculated
the area under each ROC curve (AUC), which ranges from
0.5 to one with one indicating perfect discrimination. This
area can be interpreted as the probability that randomly
chosen respondents with or without the clinical outcome
of interest would be correctly distinguished based on their
screening test scores (Hanley and McNeil, 1982). The
clinical outcome in this study was whether or not the
respondent reported either use of prescription medica-
tions or seeing a physician or other professional for mental
health problems or feeling the need for help with emo-
tional or mental health problems in the past 12-months;
the screening test was the K6 scale. We ran ROC curve
analysis for the full sample and by race/ethnicity.

Based on the results of the ROC curve analysis, we
determined the sub-threshold K6 cutoff point for distin-
guishing moderate distress from none or low mental
distress. Based on both this cut-point and the conventional
cut-point of K6≥ 13, we classified respondents into three
mental distress groups: (1) none or low mental distress, (2)
moderate mental distress, and (3) serious mental distress.
We ran cross-tabulations to calculate the prevalence ofmod-
erate and serious mental distress by the demographic,
substance use, and additional risk factor variables. Next,
for validity tests, we examined the associations between the
Int. J. Methods Psychiatr. Res. 21(2): 88–97 (2012). DOI: 10.1002/m
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mental distress groups and reports of mental health care
utilization and mental health impairment. Lastly, we
compared the prevalence of current smoking, binge drink-
ing, sedentary status, and obesity status for the three mental
distress groups.

For all multivariate regression analyses, we included all
demographic, substance use (binge drinking and smoking
status), and additional risk factor variables (sedentary
behavior and obesity status) as other covariates. All analy-
ses were performed with SAS software Version 9.2 (SAS
Institute Inc., 2009) to derive unbiased estimates and
accurate standard errors for the California population,
using the Proc Surveyfreq, Surveymeans, Proc Surveylogis-
tic, and Surveyreg procedures, which take into consideration
the design effects of complex sample surveys by using the
jackknife replication sample weights provided in the CHIS
data (CHIS, 2009c). We considered estimates to be statisti-
cally significant if the p value from a two-tailed test
was< 0.05.

Results

ROC curve analysis

Of the full sample, 10% reported prescription medication
use, 7% contact with a physician, 9% contact with another
professional, and 17% feeling the need for help concerning
emotional or mental health problems in the past
12-months. At least one of these four mental health treat-
ment need items was endorsed by 22% of respondents. Indi-
viduals reporting one or more mental health treatment need
item had significantly (p< 0.0001) greater K6 scores, mean
(M) = 9.3, standard error (SE)= 0.10, compared to those
who endorsed none of the items,M=3.2, SE= 0.03.

Using the four items as an indicator of mental health
treatment need items as the clinical outcome in ROC
curve analysis, we identified the optimal K6 cut-point for
classification of moderate mental distress using ROC curve
analysis. The ROC curves for the full sample and four
racial/ethnic groups were largely overlapping, indicating
little variance (Figure 1). For the full sample and three of
the four ethnic groups, the K6 cut-point that maximized
the sum of sensitivity and specificity values (i.e. the opti-
mum threshold) was K6≥ 5. For Hispanics, the optimal
cut-point was K6≥ 6, though the difference in the sum
of sensitivity and specificity values for the cut-points of
five and six was very small (0.012). Based on the consis-
tency in the optimal cut-point findings for the full sample
and different racial/ethnic groups, moderate mental
distress was defined as 5≤K6< 13. Table 1 summarizes
the sensitivity, specificity, total classification rate, and
AUC values based on the cut-point of K6≥ 5. The AUC
pr
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Figure 1 Receive operator characteristic (ROC) curves for
all the K6 thresholds predicting moderate mental distress,
for the full sample and by four major ethnicity/race groups:
Hispanic, Asian American, African American, Caucasian.
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values were at least 0.8 for all groups, indicating a high
level of accuracy.

Prevalence of moderate and serious mental distress

In 2007, 8.6% of California adults met criteria for serious
mental distress and another 27.9% met criteria for moder-
ate mental distress based on the cut-points of K6≥ 13, and
5≤K6< 13, respectively. Table 2 shows the prevalence of
moderate (5≤K6< 13) and serious (K6≥ 13) mental
distress by demographic characteristics and risk behaviors.
Controlling for other covariates, moderate mental distress
was significantly more likely among adults aged 18–34;
women; those who identified their race/ethnicity as other;
the less educated; those below the federal poverty level;
those who were unemployed, looking for work; those
who were not married; binge drinkers; current and former
Table 1 Receiver operator characteristic (ROC) curve analys
cut-point of K6 ≤ 5

Full sample Caucasian

N 50,880 33,193
Sensitivity 0.76 0.72
Specificity 0.75 0.79
Total classification accuracy 0.74 0.72
Area under the curve (AUC) 0.82 0.82

Int. J. M
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smokers; those who were not regularly physically active;
and those who were obese. The prevalence of serious
mental distress varied similarly by demographic and risk
behavior groups.

Mental health care utilization by mental distress group

The three mental distress groups differed significantly on
the number of visits to a professional in the past 12 months
for problems with mental or emotional health or use of
alcohol or drugs: serious mental distress [M= 6.9, 95%
confidence interval (CI) = 5.5–8.3]; moderate mental
distress (M= 1.8, 95% CI = 1.6–2.0); and none or low
mental distress (M= 0.4, 95% CI = 0.3–0.5). In multivari-
ate linear regression analyses controlling for other covari-
ates, the serious mental distress group had 6.1 additional
visits (p< 0.0001) than the none or low mental distress
group, and 4.9 additional visits (p< 0.0001) than the
moderate mental distress group, while the moderate
mental distress group had 1.3 additional visits (p< 0.0001)
than the none or low mental distress group.

The likelihood that a doctor provided or arranged
treatment for one’s emotions or moods, such as medica-
tions, counseling, or other treatment was 30.2% (95%
CI = 28.0–32.5) among participants identified with serious
mental distress versus 11.6% (95% CI = 10.7–12.5) among
those with moderate mental distress. Of note, less than
one in three adults with serious mental distress received
treatment or a referral from a doctor for their emotions
or moods.

Mental health impairment by mental distress group

The moderate and serious mental distress groups differed
significantly on each of the four impairment items asses-
sing work performance, household chores, social life,
and family/friend relations (see Figure 2). Respondents
with moderate mental distress had a greater proportion
reporting some impairment, while those with serious
mental distress had a greater proportion reporting a lot
of impairment. The mean values on the impairment index
is statistics for the full sample and by race/ethnicity at a

Hispanic Asian American African American

9,067 4,332 2,391
0.83 0.76 0.73
0.71 0.73 0.76
0.75 0.77 0.73
0.84 0.81 0.80

ethods Psychiatr. Res. 21(2): 88–97 (2012). DOI: 10.1002/mpr
Copyright © 2012 John Wiley & Sons, Ltd.



Table 2 Prevalencea of moderate (5≤K6< 13) and serious mental distress (K6≥ 13)

Prevalence of mental distress Multinomial logistic model AOR (95% CI)

Characteristics N Moderate Serious Moderate Serious

Full sample 50,880 27.9 8.5
Age in years
18–25 (reference) 3181 35.9 13.6
26–34 4632 33.4 9.7 0.9 (0.8, 1.0) 0.8 (0.6, 0.9) *
35–49 12,801 28.0 8.4 0.7 (0.6, 0.9) * 0.7 (0.5, 0.9) *
50+ 30,266 22.0 6.0 0.5 (0.4, 0.6) * 0.3 (0.3, 0.4) *

Gender
Men (reference) 20,410 25.8 6.6
Women 30,470 29.9 10.4 1.4 (1.3, 1.6) * 2.0 (1.8, 2.4) *

Race/ethnicity
Caucasian (reference) 33,193 26.3 8.2
Hispanic 9067 30.2 9.3 0.9 (0.8, 1.0) 0.8 (0.7, 0.9) *
Asian American 4332 27.6 6.0 0.9 (0.8, 1.1) 0.7 (0.5, 0.9) *
African American 2391 25.2 10.3 0.7 (0.6, 0.9) * 0.7 (0.5, 0.9) *
Other 1897 34.5 13.8 1.4 (1.2, 1.7) * 1.5 (1.2, 2.0) *

Education status
< High school degree (reference) 4924 31.0 11.1
High school graduate 11,333 28.6 9.5 0.8 (0.7, 0.9) * 0.8 (0.6, 1.0)
Some college 14,415 28.1 10.1 0.9 (0.8, 1.0) 0.9 (0.7, 1.2)
College or more 20,208 25.5 5.3 0.9 (0.8, 1.0) 0.8 (0.6, 0.9) *

Poverty level
< 100% FPL (reference) 7094 33.6 13.7
100�199% FPL 8307 31.1 10.4 0.9 (0.8, 1.0) 0.8 (0.7, 0.9) *
200�399% FPL 12,640 27.6 8.7 0.8 (0.7, 0.9) * 0.7 (0.6, 0.9) *
≥ 400% FPL 22,839 24.3 5.5 0.7 (0.6, 0.8) * 0.5 (0.4, 0.7) *

Employment level
Full-time (reference) 25,446 27.6 7.0
Part-time 3950 29.9 8.9 1.0 (0.9, 1.2) 1.1 (0.9, 1.4)
Employed but not working 169 30.2 15.7 1.2 (0.7, 2.2) 2.3 (0.7, 7.9)
Unemployed, looking for work 1232 38.9 17.3 1.6 (1.3, 2.0) * 2.4 (1.7, 3.2) *
Unemployed, not looking
for work 20,083 26.3 10.4 1.1 (0.9, 1.2) 1.7 (1.4, 2.0) *

Marital status
Married (reference) 26,088 24.3 5.5
Not married 24,792 32.2 12.2 1.3 (1.2, 1.4) * 1.8 (1.6, 2.1) *

Binge drinking status
No (reference) 39,010 26.3 7.8
Yes 11,870 31.5 10.2 1.2 (1.1, 1.3) * 1.3 (1.1, 1.6) *

Smoking status
Never smoker (reference) 28,835 26.9 7.1
Former smoker 15,434 26.2 7.3 1.2 (1.1, 1.3) * 1.4 (1.2, 1.7) *
Current (daily smoker) 4756 33.6 18.1 1.7 (1.5, 2.0) * 3.3 (2.7, 4.0) *
Current (non-daily smoker) 1855 37.2 14.4 1.8 (1.5, 2.2) * 2.7 (2.0, 3.6) *

Sedentary behavior
No physical activity 7301 30.6 11.7 1.4 (1.2, 1.5) * 1.7 (1.5, 2.1) *
Some physical activity 24,625 28.3 8.5 1.2 (1.1, 1.3) * 1.3 (1.1, 1.4) *
Regular physical activity
(reference) 18,954 26.2 7.4

Prochaska et al. The K6 as a measure of moderate mental distress
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Table 2 (Continued)

Prevalence of mental distress Multinomial logistic model AOR (95% CI)

Characteristics N Moderate Serious Moderate Serious

Body weight status (BMI, in kg/m2)
Underweight (BMI< 18.5) 1229 33.5 9.9 1.1 (0.9, 1.5) 1.0 (0.7, 1.5)
Normal (18.5≤BMI<25) (reference) 20,331 28.3 7.9
Overweight (25≤BMI<30) 18,040 25.8 7.7 0.9 (0.9, 1.1) 1.1 (0.9, 1.3)
Obese (BMI≥30) 11,280 29.7 10.8 1.2 (1.1, 1.4) * 1.6 (1.4, 1.8) *

Note: AOR, adjusted odds ratio, controlling for all other variables in the table; CI, confidence interval; FPL, federal poverty
level based on household composition and self-reported household annual income; BMI, body mass index.
aEstimation was based on weighted analyses accounting for complex survey design.
*Statistically significant at p< 0.05, two-tailed test.
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Figure 2 Reported impairment in the worst month emotionally in the past 12-months for participants meeting criteria for (a)
moderate mental distress versus (b) serious mental distress.
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were 0.79 (95% CI = 0.78–0.81) for moderate and 1.37
(95% CI = 1.34–1.40) for serious mental distress. In a mul-
tivariate linear regression controlling for other covariates,
the serious mental distress group had a significantly greater
impairment index value than the moderate group by 0.56
(p< 0.0001). The moderate and serious mental distress
groups also differed significantly on the item assessing the
number of impairment days. On average, adults with seri-
ous mental distress reported 66 days (95% CI = 59.5–72.7;
SE = 3.3) of impairment compared to 12 days (95% CI=
10.8–13.1; SE = 0.6) reported by adults with moderate
mental distress. In a multivariate linear regression control-
ling for other covariates, the serious mental distress group
had significantly more number of impairment days than
the moderate group by 48.2 days (p< 0.0001).
Substance use and additional risk factors by mental
distress group

Table 3 shows that prevalence of substance use and other
risk factors significantly differed by mental distress group.
The prevalence of current daily and non-daily smoking,
Int. J. M
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sedentary behavior, and obesity all were greatest among
adults with serious mental distress, followed by adults with
moderate mental distress, and lowest among adults with
no mental distress. Adults with serious and moderate
mental distress did not differ from each other in
prevalence of binge drinking, while both groups had binge
drinking prevalence that was significantly greater than
adults without mental illness.
Discussion

The K6 was developed with the goal of being sensitive to
the upper 90th to 99th percentile range of the population
distribution of mental distress (Kessler et al., 2002). It is
estimated that about 6% of the US population meets
criteria for serious mental illness, defined as meeting
DSM-IV diagnostic criteria for at least one psychiatric
disorder in the past 12 months, that has resulted in serious
impairment, not counting a substance use disorder
(Kessler et al., 1996). In this California sample, the prev-
alence of serious mental illness as detected with a K6
scale score ≥ 13 was 8.5%.
ethods Psychiatr. Res. 21(2): 88–97 (2012). DOI: 10.1002/mpr
Copyright © 2012 John Wiley & Sons, Ltd.



Table 3 Prevalence of substance use and additional risk factors by mental distress group

Risk behavior None or low mental distress Moderate mental distress Serious mental distress

Current daily smoking (%)
7.4

11.7
A

20.5
BCAOR (95% CI) 1.7 (1.5, 1.9) 3.3 (2.8, 4.0)

Current non-daily smoking (%)
3.6

6.4
A

8.0
BC1.8 (1.5, 2.2) 2.7 (2.0, 3.5)AOR (95% CI)

Binge drinking (%)
27.3

33.6
A

35.7
BAOR (95% CI) 1.2 (1.1, 1.3) 1.3 (1.1, 1.5)

Sedentary behavior (%)
12.6

15.9
A

19.1
BCAOR (95% CI) 1.2 (1.1, 1.4) 1.5 (1.3, 1.8)

Obesity (%)
21.1

24.0
A

28.5
BC1.5 (1.3, 1.8)AOR (95% CI) 1.2 (1.1, 1.4)

Note: AOR, adjusted odds ratio, controlling for age, gender, race/ethnicity, education, poverty level, employment status, mar-
ital status, as well as all other substance use and risk factors; CI, confidence interval; subscripts indicate significant group
differences at p<0.05 between (A) none or low and moderate mental distress groups, (B) none or low and serious mental
distress groups, and (C) moderate and serious mental distress groups.

Prochaska et al. The K6 as a measure of moderate mental distress
The current study examined the utility of the K6 scale
for identifying mental distress at a moderate level that
nevertheless impacts functioning and necessitates
treatment. ROC curve analysis identified a K6 scale score≥
5 as optimal in identifying respondents with mental health
treatment needs. The cut-point provided a balance
between sensitivity (0.76) and specificity (0.75) with an
overall classification accuracy of 0.74 and little variance by
ethnic/racial group. Further, the AUC value of 0.82 was
comparable to that reported for the K6 cut-point of≥ 13
when predicting serious mental illness (AUC=0.865)
(Kessler et al., 2003).

Using the identified cut-point of 5≤K6< 13, an addi-
tional 27.9% of respondents identified themselves as
experiencing mental distress at a moderate level that
impacted functioning across a number of impairment
domains (work, household, social, family/friends, disability)
and was associated with increased utilization of mental
health treatment. Correlates of mental distress were similar
at both serious and moderate levels with a greater likelihood
among younger adults, women, those below the poverty
level, and those who identified their race/ethnicity as other.
These ethnic, gender, and socio-economic patterns with
mental distress parallel those reported nationally in the
1993–2001 Behavioral Risk Factor Surveillance System
Surveys (Zahran et al., 2004). The current study also found
that mental distress was more prevalent among the less
educated, those who were unemployed and looking for
work, those who were not married, binge drinkers, current
and former smokers, those who were not regularly
physically active, and those who were obese.
Int. J. Methods Psychiatr. Res. 21(2): 88–97 (2012). DOI: 10.1002/m
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Prior research has demonstrated that individuals with
mental illness are at greater risk for engagement in multi-
ple risk behaviors such as smoking, alcohol misuse, seden-
tary behavior, and obesity (Lasser et al., 2000; Miles et al.,
2003; Sanchez-Villegas et al., 2008). In the current study,
adults with moderate mental distress had profiles compa-
rable to adults with serious mental distress in increased
risk for substance use and additional risk behaviors. For
current tobacco use, sedentary behavior, and obesity, a
linear relationship was demonstrated with adults with serious
mental distress being at the highest risk and adults with no or
low mental distress being at the lowest risk.

The K6 scale has demonstrated utility for providing
aggregate estimates of serious mental illness prevalence
and correlates (Kessler et al., 2010). To date, it has largely
been used by the nation and states to identify the most at-
risk individuals to demonstrate the need for community
intervention. The K6 also has been suggested as a useful
screening scale in health risk appraisal surveys and
primary care screening batteries (Kessler et al., 2002).
The findings from the current study demonstrate the utility
of examining a fuller range of K6 scale scores to identify
populations experiencing mental distress at a moderate or
sub-threshold level that still may warrant clinical attention
and health policy interventions.

Strengths of the current study include analysis of data
from a large, population-based survey and examination
of the sub-threshold cut-point across major ethnic/racial
groups. Consistent with prior investigations demonstrat-
ing little bias in the K6 scale with regard to gender and
education (Baillie, 2005), the current study found high
pr
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consistency by race/ethnicity in selection of the optimal
cut-point on the K6 for moderate mental illness. The
study data were limited to the state of California, and it
is unknown how findings may generalize. A limitation of
the data collection was that several mental health utiliza-
tion and impairment items were not asked of respondents
scoring K6≤ 5. The decision rule was intended to capture
15% to 20% of the California adult population with the
highest level of mental health symptoms based on examina-
tion of past-30-day K6 data from the 2005 CHIS. The
current findings suggest that future CHIS surveys should
assess mental health impairments and treatment utilization
with individuals who score as low as five on the K6 scale.

This study concurrently determined a sub-threshold
cutoff criteria on the K6 scale indicative of moderate
mental distress and assessed the validity of this criterion by
comparing participants meeting the sub-threshold cutoff
to serious mental distress participants meeting the tradi-
tional K6 cutoff on mental health care utilization, mental
health impairment, substance use as well as additional risk
behaviors. The choice of criterion for establishment of the
sub-threshold cut-point was based on the inference that
individuals in treatment or perceiving the need for treatment
are experiencing clinically relevant mental health symptoms.
Future studies should examine the new cut-point in relation
Int. J. M
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to other established mental health symptomatology or
diagnostic measures.

The current findings, including the consistency in the
optimal cut-point results from the ROC curve analysis
across diverse ethnic/racial groups, support expanded use
and analysis of the K6 scale in quantifying and examining
correlates of mental distress at a moderate, yet still
clinically relevant, level. Further, the elevated risks for
tobacco and heavy alcohol use, sedentary behavior, and
obesity among respondents with identified serious and
moderate mental distress underscore the need for compre-
hensive interventions that address the multiple risks with
which these groups present.
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